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® Packaging material and also use of the material for manufacture of containers with good 
oxygen-tight properties. 



® Packaging material for shaping into form-stable 
liquid-tight containers with good oxygen-tight prop- 
erties through fold forming, thermo-forming or other 
mechanical processing for shaping of the material. 

The packaging material (10) comprises a skel- 
etal layer (11) and a tiarrier layer (12) attached to the 
skeletal layer with good adhesion. The siceletal layer 
(11) is composed of a mixture of plastic, preferably 
polyolefine, and filler to an amount of t>etween 50 
and 80% of the total weight of the mixture, and the 
banrler layer (12) is composed of a plastic material 
comprising plastic of the same type as the plastic in 
the skeletal layer (11), preferably polyolefine. in a 
mixture with plastic of another type than the one 
mentioned. 

The plastic of the aforesaid otiier type In the 
barrier layer (12) can be an ethyteneA^inyl alcohol 
copolymer, polyvinylldene chloride, polyamlde or 
similar plastic with good oxygen-tight properties, 
preferably an ethylene/vinyl alcohol copolymer to an 
amount of 40% or more of tiie total weight of ttie 
t>arrier layer. 
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The present invention concerns a flexible pack- 
aging n^aterial in the form of a sheet or strip for 
shaping into form-stable liquid-tight containers with 
good oxygen-tight properties through fold forming, 
thermo-fonnrting or other mechanical processing for 
shaping of the material, with this material having a 
stiffening skeletal layer composed of a mixture of 
plastic and filler, and also a barrier layer attached 
to one side of the skeletal layer with good adhe- 
sion. 

In addition the Invention concerns the use of 
the packaging material for manufacture of form- 
stable liquid-tight containers with good oxygen-tight 
properties through fold forming, thermo-fomning or 
other mechanical processing for shaping of the 
material. 

A packaging material of the type which is de- 
scribed above is known through, for example. EP- 
A-0 353 991. A similar packaging material fs also 
described in EP-A-0 353 496. 

The known packaging material according to 
EP-A-0 353 991 comprises a stiffening skeletal 
layer composed of a mixture of either a propylene 
homopolymer with a melting index of under 10 
according to ASTM (2.16 kg; 230 •C) and filler to 
an amount of between 50 and 80% of the total 
weight of the mixture, or of an ethylene/propylene 
copolymer with a melting index of between 0.5 and 
5 according to ASTM (2.16 kg: 230' C) and filler to 
an anfK>unt of between 50 and 80% of the total 
weight of the mixture, and also a layer of a material 
with good gas barrier properties attached to one 
side of the skeletal layer with good adhesion. As an 
individual example of such a gas barrier layer Al 
foil is mentioned, which is attached to the skeletal 
layer with the aid of a sealing layer of suitable 
character between them. 

A problem with the known packaging material 
is that an Al foil, as is known, is very expensive 
and therefore inevitably entails high costs for pro- 
duction of the packaging material. An Al foil is 
furthemnore very sensitive to tension and In prac- 
tice completely inelastic and therefore breaks easi- 
ly when the material is subjected to powerful ten* 
sion and flexion stresses during the shaping of tiie 
material into containers. In addition according to 
the requirements of the authorities an Al foil which 
is to be used in a packaging material for containers 
for contents of the liquid foods type must be cov- 
ered with at least one outer protective layer in 
order to prevent direct contact between the Al foil 
and the contents of the container produced, which 
contributes to further increasing the manufacturing 
costs of the materia] at the same time as it gives 
the material an unnecessarily complicated struc- 
ture. 

Another known packaging matreiat of the type 
which is described above comprises a stiffening 



skeletal layer likewise composed of a mixture of 
either a propylene homopolymer with a melting 
index of under 10 according to ASTM (2.16 kg; 
230 *C) and filler to an amount of between 50 and 

5 80% of the total weight of the mixture or of an 
ethylene/propylene copolymer with a melting index 
of between 0.5 and 5 according to ASTM (2.16 kg; 
230 *C) and filler to an anu)unt of between 50 and 
80% of tiie total weight of the mixture, and also a 

10 homogeneous gas barrier layer of an ethyleneArinyl 
alcohol copolymer (EVOH) attached to one side of 
the skeletal layer. Since the oxygen permeability of 
the t)arrier layer is largely dependent on the t>arrier 
layer's moisture content and increases with in- 

16 creasing moisture contents, the known packaging 
materia] has an outer layer of plastic attached to 
the barrier layer, which gives the underlying banier 
layer protection against the action of moisture. The 
skeletal layer also has an outer layer of plastic. 

20 which is preferably of the same type as the plastic 
in the first mentioned outer plastic layer. 

This known packaging material has the advan- 
tage over the previously described known pack- 
aging material that instead of an expensive. 

25 tension-sensitive Al foil it uses a relatively cheaper 
ethyleneAnnyl alcohol copolymer as material in the 
barrier layer, but it has like ttie previous packaging 
materia] a complicated material structure containing 
several different individual layers of material. The 

30 materia] structure is further complicated by the fact 
tiiat tiie banrier layer of EVOH cannot be attached 
directiy to the two sun-ounding layyers (tfie skeletal 
layer and the moisture-protection outer plastic lay- 
er), but requires one or more tntemnediate binder 

36 layers in order to give the packaging material the 
desired good adhesion between the individual lay- 
ers of material. 

An aim of the present invention Is therefore to 
give indications of a packaging material of the type 

40 described in the introduction, witiiout resultant 
problems of the type inherent in the known pack- 
aging materials. 

This and other aims and advantages are 
achieved according to the invention through ttie 

45 fact that the packaging material has been given the 
characteristic that the barrier layer is composed of 
a mixture of plastic of tiie same type as the plastic 
In the skeletal layer and a plastic of another type 
tiian tiie one mentioned. 

50 Through the fact that the bam'er layer contains 
tiie same plastic as tiie skeletal layer these two 
layers can be attached dtrectiy to each otiier with 
extraordinarily good adhesion witiiout tiie use of 
any separate intenmediate binding or sealing layer 

55 as in tiie known technologies. In addition the ad- 
vantage is gained over the known packaging ma- 
terials that the packaging material according to tiie 
invention is vrhat is known as a homogeneous 
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material, i^. a materia) with in all essentials the 
same plastic In all material layers forming part of 
the material, which makes the material reusable 
and very attractive from the production point of 
view. Through its easy reusat>ility the packaging 
material is in addition extremely valuable from the 
environmental standpoint. 

According to a specially advantageous embodi- 
ment of the invention the banier layer is composed 
of a mixture of either 40-fiO weight % EVOH and 
GO-20 weight % of a propylene homopolymer or an 
ethylene/propylene copolymer of the type de- 
scrit)ed above, while the skeletal layer is composed 
of the same propylene homopolymer and between 
50 and 80 weight % filler or of the same 
ethylene/propylene copolymer and between 50 and 
80 weight % filler. Preferably the amount of EVOH 
in the banier layer should be about 50%. which 
gives the barrier layer an oxygen-tightness almost 
in the same class as an Al foil, with the use of the 
minimum possible amount of EVOH, as will be 
explained. 

Further practical and advantageous embodi- 
ments of the invention have further been given the 
characteristics stated in the sub-claims. 

The invention will now be described and ex- 
plained in greater detail with particular reference to 
the enctosed drawings in which 

Rgure 1 shows schematically a cross section of 
a packaging material according to a pretended 
embodiment of the invention, 
Rgure 2 explains schematically the manufacture 
of the packaging materia) In figure 1. and 
Rgure 3 Is a graph which shows schematically 
how the oxygen pemneabiniy (Q? perm.) of the 
banier layer varies with the proportion of EVOH 
In tiie banrier layer. 

The packaging material according to the inven- 
tion, which may be in the form of a sheet or strip, 
has been given the general reference designation 
10 in figure 1. The material 10 has a stiffening 
skeletal layer 11 composed of a mixture of plastic 
and filter, and also a barrier layer 12 composed of 
a mixture of plastic of tiie same type as the plastic 
In the skeletal layer 11 and a plastic of anotiior 
type than the one mentioned, attached to the skel- 
etal layer 11 with good adhesion. 

The banrier layer 12, which is preferably at- 
tached to the skeletal layer 11 through surface 
fusion of \he plastic of tiie aforesaid same type in 
the respective layers, may have an outer layer 13 
of plastic of the aforesaid same type. The skeletal 
layer 11 may have an outer layer 14 composed of 
plastic of the same type as in the first-mentioned 
outer layer 13. The two outer layers 13 and 14 are 
preferably also attached to tiie respective neigh- 
bouring layers through surface fusion of tiie plastic 
of the aforesaid same type in order to ensure good 



adhe^on between all layers of material forming 
part of tiie material 10. 

The plastic in the skeletal layer 1 1 is preferably 
a polyolefine plastic such as polythene, poty- 

5 propylene, etc., but is preferably composed of a 
propylene homopolymer with a melting index of 
under 10 according to ASTM (2.16 kg; 230 *C) or 
an ethylene/propylene copolymer with a melting 
index of between 0.5 and 5 according to ASTM 

10 (2.16 kg; 230 'C). Of these two prefenred 

^ polyolefine plastics ethylene/propylene copolymer 
with the aforesaid melting index is the most pre- 
ferred, since it retains its excellent sealing and 
mechanical strength properties even at tow tem- 

TS peratures, 8 * 0 or lower. 

The filler In the skeletal layer 11 can be any 
known filler in the field such as granular or flaked 
chalk, talc, mica, day etc. The preferred filter is. 
however, chalk. The amount of filler In the skeletal 

20 layer is 50-80% of the total weight of the skeletal 
layer, preferably c. 65 weight %. 

The barrier layer 12 is composed, as stated, of 
a mixture of plastic of the same type as the plastic 
in the skeletal layer 11 and a plastic of another 

2S type. The plastic of ttie aforesaid same type is thus 
preferably a polyolefine plastic such as polytiiene, 
polypropylene etc.. but preferably a polypropylene 
plastic. The preferred polypropylene plastic Is ei- 
ther a propylene homopolymer with a melting index 

30 of under 10 according to ASTM (2.16 kg; 230*0) 
or an ethylene/propylene copolymer with a melting 
index of between 0.5 and 5 according to ASTM 
(2.16 kg; 230 *C). For the same reason as above, 
however, an ethylene^propylene copolymer with a 

3S melting index in the range mentioned is prefenred. 
The otiier plastic component in the banrier layer 12 
can for example be an ethyleneA^lnyt alcohol 
copolymer (EVOH), polyvinylidene chloride 
(PVDC). polyamide (PA) or a similar polymer with 

40 good gas banier properties, but preferably an 
ettiylene/vinyl alcohol copolymer (EVOH). The an- 
mount of this second plastic component in tiie 
banier layer 12 can vary wittiin within wide limits, 
but is generally situated within the area 40-80% of 

45 the total weight of the barrier layer. A barrier layer 
composed of c. 40 weight % ethylene/^nyl alcohol 
copolymer (EVOH) and c. 60 weight % of an 
ethylene/propylene copolymer with a melting index 
wittitn the region of 5-10 according to ASTM in 

60 combination with a skeletal layer 1 1 composed of a 
mixture of the same etiiylene/propylene copolymer 
and between 50 and 80 weight % filter has in 
practice proved to be able to give a packaging 
material with oxygen-tight properties easily on a 

55 par wftii an Al foil, as will be explained in greater 
detail with particular reference to figure 3. 

The two outer layers 13 and 14 are also prefer- 
ably composed of a polyolefine plastic such as 
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polythene, polypropylene etc.. preferably a poly- 
propylene plastic which may be either a propylene 
homopolymer with a melttng index of under 10 
according to ASTM (2.26Tcg; 230 'C) or an 
ethylene/propylene copolymer with a melting index 
of l)etween 0.5 and 5 according to ASTM (2.16 kg; 
230 'C). Preferably the two outer layers are com- 
posed of an ethylene/propylene copolymer with a 
melting Index within the range mentioned for rea- 
sons which are explained above. 

As can be seen from figure 1 the material 
layers forming part of the material 10 have different 
material thicknesses, where the thickness of the 
skeletal layer 11 can be between 150 and 1400 
urn, the bam'er layer can have a thickness of 
between 5 and 50 um and the two outer layers 13 
and 14 can have a tNckness of between 5 and 50 
um. The thickness of the skeletal layer 11 is pref- 
erably situated in the upper part of the thickness 
range mentioned if the material 10 is to be shaped 
into a container through thenno-fomiing or other 
mechanical processing for shaping, white the thick- 
ness is preferablty situated in the lower part of the 
range if \he material is to be shaped into a con- 
tainer through fold fbnmlng. 

Rgure 3 shows a graph which schematically 
explains how the oxygen permeability of the barrier 
layer 12 varies with the proportion (weight %) of 
EVOH in the banier layer. The vertical axis in the 
graph represents the oxygen permeability (Q2 
penm.) while the horizontal axis represents the pro- 
portion of EVOH (% EVOH) in the banier layer. On 
the right-hand vertical axis there are shown the 
relative oxygen permeabilities for a number of con- 
ventional oxygen bam'er materials in the field in- 
cluding Al foil (Al), ethylene/vinyl alcohol copolymer 
(EVOH). polyethylene terephthalate (PET) and 
polyvinyl chloride (PVC). Of these known banier 
materials Al foil has the lowest oxygen permeabil- 
ity, whk:h in the graph is made equal to 0. The 
comes EVOH with a corresponding oxygen per- 
meability of c. 0.01, white the two other barrier 
materials have corresponding oxygen permeability 
values of c. 6 (PET) and c. 14 (PVC) respectively. 

The oxygen pemneability for the banier layer 
according to the invention varies along a S-shaped 
curve from a value higher than 14 (with 0% EVOH) 
to a value of c. 0.09Xwith c. 40% EVOH) which with 
proportions of EVOH increasing beyond this re- 
mains practically constant at this level, i.e. c. 0.09. 



In order to give the best possible oxygen- 
tightness in the material according to the Invention, 
the proportion of EVOH in the t»arrier layer should 
thus be c. 50 weight %, at which the t>anier layer 

5 exhibits the lowest possible oxygen-tight 
properties*Vith the use of the minimum possible 
proportion of EVOH. Acceptable oxygen-tight prop- 
erties are, however, already achieved with propor- 
tions of EVOH of c. 40 weight %, which gives an 

10 oxygen banier better than the oxygen permeatiility 
for polyethylene terephthalate (PET). In practice 
therefore the EVOH content should be c. 40-80 
weight %, but preferably c. 50 weight %. 

The material 10 according to the invention can 

75 be manufactured by extruskm of all layers of ma- 
terial forming part of the material, but is preferably 
manufactured by co-extrusion with the use of a 
device of the type which is shown schematically in 
figure 2. The device with the general reference 

20 designation 20 contains 4 extruders coupled to- 
gether 21, 22, 23 and 24 vnth a common orifice 
head 25, and also a cylinder or roller anrangement 
placed in front of the orifice head, containing cool- 
ed cylinders or rollers 26 rotating in the direction of 

26 the arrows. 

Through the central extruder 21 melted output 
material for the skeletal layer 11 is propelled for- 
ward, i.e. a mixture of the chosen plastic and filler 
to an amount of between 50 and 80 % of the total 

30 weight of the mixture, while the extruders 22 and 
23 propel fonward melted output material for the 
barrier layer 12, i.e. a mixture of the same plastic 
as in the skeletal layer and a plastic of another 
type, and melted output material for the outer layer 

35 13, i.e. plastic of the type chosen for the skeletal 
layer, respectively. The extruder 25 propels forward 
melted output material for the outer layer 14. 
i.e.plastic of the type chosen for the skeletal layer. 
The four flows of melted material indicated with 

40 dotted lines are pressed through the slot-shaped 
opening of the orifice head 25 and taken jointly 
with each other through the pinch between the 
contra-rotating press cylinders or rollers 26 for 
cooling and durable joining together of the layers of 

45 material through surface fusion of the plastic of the 
aforesaid same type in the respective neighbouring 
layers of material to fonm the finl^ed packaging 
material 10 in strip form. The packaging material 
10 can then be wound on to a supply roller 10*. 

50 In accordance with the present invention it is 



* This appears to be a misprint for 2.16 (Cf. other figures) 

* The graph itself shows that a 19, printed h«r€§5 is a misprint. 

This seems to be a misprint. with either lowest meant to be best or oxygen-tight 
properties meant to be oxygen permeability. 
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thus possible in a simple manner with the use of 
already existing technology and equipment to pro- 
duce packaging material In the form of a sheet or 
strip which exhibits good binding strength between 
all the layers of material forming part of the ma- 
terial and which has oxygen-tight properties in the 
same class as a conventional packaging material 
containing an AI foil as a banier layer. The pack- 
aging matreial is in addition easy to recover and 
reuse, since all layers of material contain plastic of 
the same type, which entails that the material can 
be shaped into containers with the least possible 
waste of material, whether the material is shaped 
through foW fonming. themno-forming or other me- 
chanical processing for shaping. 

Even if the Invention has been described with 
particular reference to a single embodiment shown 
as a prefered example, it shoukJ be observed that 
several modifications obvious for the spedatists are 
possible within the framewori( of the idea of the 
invention as defined by the patent claims that fol- 
k>w. 

Claims 

1. Rexible packaging material in the form of a 
sheet or strip for shaping into form-stable, 
liquid-tight containers with good oxygen-tight 
properties through foW forming, thenmo-for- 
ming or other mechanical processing for shap- 
ing of the material, with tills packaging material 
having a stiffening skeletal layer (11) com- 
posed of a mixture of plastic and filler, and 
also a barrier layer (12) attached to one side of 
the skeletal layer with good adhesion, charac- 
terised by the fact 

that the barrier layer (12) is composed of a 
mixture of plastic of the same type as the 
plastic in the skeletal layer (11) and a plastic of 
another type than the one mentioned. 

2. Packaging material according to claim 1 . 
characterised by the fact tiiat the aforesaid 
plastic of another type in tiie banier layer (12) 
Is an ethyleneArlnyl alcohol copolymer. 

3. Packaging material according to claim 1 or 2, 
characterised by the fact tiiat the barrier 
layer (12) is attached to tiie skeletal layer (11) 
through surface fusion of the aforesaid plastic 
of the same type in tite t>arrier layer and 
skeletal layer respectively. 

4. Packaging material according to any of the 
foregoing claims, 

characterised by the fact that the banier 
layer (12) and the skeletal layer (11) are manu- 
factured by efxtrusion. 



5. Packaging material according to any of the 
claims 1-3. 

characterised by the fact that the t>arri6r 
layer (12) and the skeletal layer (1 1) are manu- 
5 factured by co-extrusion. 

6. Packaging material according to any of the 
claims 2-5, 

characterised by the fact tiiat the amount of 
fo ethyleneArinyl alcohol copolymer in the banier 
layer (12) is at least 40% of tite total weight of 
the mixture. 

7. Packaging material according to any of the 
IS foregoing claims. 

characterised by the fact that the banier 
layer (12) has an outer layer (13) of plastic of 
the aforesaid same type attached to the banier 
layer. 

20 

8. Packaging material according to any of the 
foregoing claims. 

characterised by the fact that the skeletal 
layer (11) has an outer layer (14) of plastic of 
25 the aforesaid same type. 

9. Packaging material according to claim 7 or 8, 

. characterised by the fact ttiat the aforesaid 
outer layer(s) (13. 14) is or are attached to ttie 
30 barrier layer (12) and the skeletal layer (11) 
through suriace fusion of tite aforesaid plastic 
of the same type in the respective neightx>ur- 
ing layers. 

35 10. Packaging material according to any of claims 
7-9, 

characterised by the fact tiiat the aforesaid 
outer layer(s) (13. 14) is or are manufactured 
through extrusion. 

40 

11. Packaging material according to any of claims 
7-9, 

characterised by the fact that the aforesaid 
outer layer(s) (13, 14) is or are manufactured 
45 through co-extruslon together with the t>arrier 
layer (12) and the skeletal layer (11). 

12. Packaging material according to any of the 
foregoing claims, 

60 characterised by the fact tiiat the aforesaid 
plastic of the same type in tiie barrier layer 
(12). tite skeletal layer (11) and the aforesaid 
outer layers (13. 14) is composed of a pro- 
pylene homopolymer or ethyleneZ-propylene 

65 copolymer. 

13. Packaging material according to any of the 
foregoing claims. 
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characterised by the fact that the filler in the 
skeletal layer (11) Is composed of powdered, 
granular and/or flaked chalk, tak:, inica, clay 
etc. either each on its own or in any desired 
combinations with each other. s 

14. Packaging material according to any of the 
foregoing claims. 

charactorlsed by the fact that the filler in the 
skeletal ^er (11) Is between 50 and 80% of to 
the total weight of the mixture. ' 

15. Packaging material according to any of the 
foregoing claims. 

characterised by the fact that the banier is 
layer (12) has a thickness of between 5 and 50 
um. 

16- Use of a flexible packaging material In the fonn 
of a sheet or strip according to any of the 20 
claims 1-15 for mamrfacture of ftmn-stable, 
liqukl-tight containers with good oxygen-tight 
properties through fokl fonming. thermo^or- 
ming or other mechanical processing for shap- 
ing of the material. 2s 
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